Introduction
============

Malignant melanoma is a tumor of the melanocytes with high malignant potential. Malignant melanoma arises usually in the skin or less frequently in the eyes. Occasionally, it is found in the gastrointestinal (GI) tract. However, malignant melanomas of the GI tract are mostly metastases from a primary cutaneous tumor. Primary malignant tumors in the GI tract are usually adenocarcinomas, and melanomas are rare. Specifically, a melanoma located primarily in the gastric mucosa is extremely rare. We report an extremely rare case of primary malignant melanoma mimicking adenocarcinoma arising in the upper body of the stomach.

Case Report
===========

A 68-year-old woman was referred to our department after gastroscopy, which showed a mass in the stomach. She had undergone total abdominal hysterectomy with bilateral salpingo-oophorectomy because of an ovarian serous carcinoma (stage IIIa) nine years ago. On routine workup, gastroscopy showed a round mass, approximately 3 cm in diameter, in the upper body on the greater curvature side of the stomach ([Fig. 1](#F1){ref-type="fig"}).

A biopsy was performed and histologic examination indicated a poorly differentiated adenocarcinoma. Tumor markers including carcinoembryonic antigen and carbohydrate antigen 19-9 were within the normal ranges. Contrast-enhanced computed tomography showed focal, eccentric, enhancing wall thickening in the greater curvature of the stomach body and no significantly enlarged perigastric lymph nodes ([Fig. 2](#F2){ref-type="fig"}). We diagnosed the patient with gastric adenocarcinoma and performed a laparoscopic-assisted total gastrectomy with D2 lymphadenectomy. No ascites or peritoneal lesion was observed. Reconstruction was performed with a Roux-en-Y anastomosis.

The resected specimen contained a polypoid tumor with central ulceration 3 cm in diameter ([Fig. 3](#F3){ref-type="fig"}). Tumor cells had spread through the submucosal layer of the stomach with clear resection margins ([Fig. 4](#F4){ref-type="fig"}). None of the 44 resected lymph nodes were positive for metastasis, but lymphatic tumor emboli were detected by immunostaining with CD-31 and D2-40 antibodies ([Fig. 5](#F5){ref-type="fig"}). The tumor cells showed atypical hyperchromatic nuclei ([Fig. 6](#F6){ref-type="fig"}) and accompanying melanin distribution within the tumor nest ([Fig. 7](#F7){ref-type="fig"}). Immunohistochemical examination revealed a positive reaction to HMB-45 antibodies and S-100 proteins and a negative reaction to cytokeratin antibodies ([Fig. 8](#F8){ref-type="fig"}).

Based on these findings, we diagnosed the patient with malignant melanoma. In the pathologic examination, the depth of tumor involvement was to the submucosal level and no metastasis showed in 44 lymph nodes. Therefore, the final pathologic tumor\'s TNM stage was pT1bN0M0. Postoperatively, further examinations were performed to identify the primary tumor or other metastatic foci. Ophthalmologic, dermatologic, and oral examinations showed negative findings. Positron emission tomography/computed tomography was performed, but no hot spots were detected ([Fig. 9](#F9){ref-type="fig"}). These results indicated a final diagnosis of primary malignant melanoma of the stomach. After total gastrectomy, a follow-up study was performed with abdominal computed tomography scans at 3, 6, 12, 18, and 24 months (5 times) over the course of 2 years and there was no recurrence. The TNM tumor stage was early (pT1bN0M0); therefore, we did not perform any adjuvant chemotherapy, but the patient has taken oral immunotherapeutic medication for 4 months.

Discussion
==========

Malignant melanomas of the GI tract are rare. Most of them are metastases from cutaneous lesions and are reported in up to 4% of patients who are alive and in up to 60% of patients at autopsy.[@B1],[@B2],[@B3],[@B4] Primary GI melanomas are very rare and have been reported to arise in the esophagus, anorectum, and small intestine.[@B5] Primary gastric melanoma has also been reported sporadically.[@B6],[@B7],[@B8],[@B9],[@B10] An autopsy series of patients with melanoma revealed gastric metastasis rates of more than 22%.[@B4] The median overall survival associated with primary malignant melanoma of the GI tract is reportedly 17 months, whereas that associated with primary malignant melanoma of the stomach is only 5 months.[@B11] Criteria for the diagnosis of primary malignant melanoma of the GI tract include the absence of other primary site melanomas and no history of melanoma or atypical melanocytic lesion removal from the skin or other organs.[@B6] On diagnosis, the computed tomography scan is commonly used to detect intra-abdominal lesions. Also, the positron emission tomography/computed tomography scan has been shown to have higher sensitivity and accuracy in the detection of visceral metastases, including extra-intestinal metastatic disease.[@B12] Since there are no melanocytes in the stomach, gastric melanoma may originate from ectopic melanocytes that migrate to the GI tract during embryogenesis or differentiation of amine precursor uptake and decarboxylation cells to melanocytes.[@B13] Surgical resection is the only identifiable treatment modality for which independent predictive prognostic values have been demonstrated.[@B11] Systemic chemotherapy regimens show no benefit in overall survival and are not recommended for the treatment of malignant GI melanomas.[@B14] In this case, we initially misdiagnosed the mass as adenocarcinoma of the stomach in the biopsied tumor cell specimens obtained during endoscopic examination. We supposed that the initial biopsied tumor cells might have been so scanty that they resembled poorly differentiated adenocarcinoma in the pathologic view. The patient had a history of tubular adenoma with high-grade dysplasia in the angular portion of the stomach three years ago and had undergone endoscopic mucosal resection. Therefore, we mistook the mass as adenocarcinoma from the intestinal metaplastic precancerous lesion, and the grossly protruding tumor resembled Borrmann type I or early gastric cancer type I. However, this lesion was located away from the previous site of dysplasia and was not associated with it.

During the pathologic examination of the resected specimen, the tumor appearance differed from ordinary adenocarcinoma. Therefore, we performed immunohistochemical staining with several markers, and the results were positive for HMB45, S-100, and vimentin and negative for cytokeratin, CAM5.2, chromogranin, and synaptophysin. This patient was finally diagnosed with primary malignant melanoma based on the immunohistochemical staining results. After curative laparoscopic total gastrectomy, the patient received routine follow-up, and there was no recurrence for two years.

![Grossly, the tumor was a round, polypoid lesion with central ulceration on gastroscopy.](jgc-14-279-g001){#F1}

![Computed tomography showed a focal enhancing wall thickening in the greater curvature of the upper body of the stomach. Enlarged perigastric lymph nodes were not noted.](jgc-14-279-g002){#F2}

![Photograph of the gross specimen that contained a polypoid tumor with central ulceration 3 cm in diameter located in the greater curvature of the upper body of the stomach.](jgc-14-279-g003){#F3}

![Microscopic findings showed that tumor cells were spreading through the submucosal layer of the stomach with a clear resection margin (A: H&E, ×20; B: H&E, ×200).](jgc-14-279-g004){#F4}

![Findings of immunohistochemical staining: lymphatic tumor emboli were noted by immunostaining with CD-31 and D2-40 antibody (×200).](jgc-14-279-g005){#F5}

![The tumor cells contained atypical hyperchromatic nuclei on H&E staining (×400).](jgc-14-279-g006){#F6}

![The tumor nest was accompanied by melanin on H&E staining (×400).](jgc-14-279-g007){#F7}

![Immunohistochemical examination revealed a positive reaction with HMB-45 antibodies and S-100 proteins and a negative reaction with cytokeratin antibodies (immunostaining, ×200).](jgc-14-279-g008){#F8}

![Positron emission tomography/computed tomography scan showed no other hot spots except the stomach cancer portion.](jgc-14-279-g009){#F9}
